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Abstract 
Purpose: The demand for water in the central coastal mining area of Namibia has been increasing in recent years 
and the public utility company responsible for bulk water supply is battling to keep pace. The  study investigated 
whether the idea of developing a desalination plant had buy-in from stakeholders and whether they perceived 
Private Public Partnership (PPP) as an applicable approach to deliver the project.  
Methodology: The approach involved a review of literature followed up by a survey which utilised self-
administered questionnaires to collect data from 70 respondents from government, Public Utility Company and a 
number of water and mining consulting firms.  
Findings: Findings confirm the inadequacy of water sources to cater for the current and future mines’ demand and 
to ensure long-term access to bulk water supply, the majority of respondents agree that developing a desalination 
plant would provide an alternative solution. However, majority of respondents indicate that to date, their 
institutions do not allocate sufficient budget towards new water infrastructure development and maintenance for 
the mines and therefore PPP would be an appropriate mechanism to develop the desalination facility. 
Research limitations: These include that PPP is a relatively new concept in Namibia especially in the water sector 
and a lack of representation from the local authority in the study. 
Value of the Paper: The study forms a basis to explore strategies and measures that could be put in place to 
facilitate the implementation of PPP as an alternative procurement route in the Namibian water sector to develop 
infrastructure to serve particularly the central coastal mining area. 
Conclusion: There is a need to develop new water infrastructure to meet the increasing demand in the central 
coastal Namibian mining area and alternative project delivery options must be explored.  
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1. Introduction 
Physical infrastructure plays a very important role in the economic development of any country. Adequate and 
reliable physical infrastructure provides the basis for the delivery of many social and economic activities or 
services which improve the quality of life, enhance mobility and support the growth and expansion of businesses or 
industries amongst others (Medji 2004). Traditionally, the financing, development and management of physical 
infrastructural assets have been the preserve of governments, financed through taxation, and in developing 
countries through bilateral and multilateral support (Akintoye and Li, 2003). However, driven by acute fiscal 
problems and growing dissatisfaction with the performance of state-provided infrastructural services, many 
governments around the world are turning to private sector for financing of public infrastructure and services 
(Wibowo and Mohamed, 2008).  
Regarding services, water is central to human life, poverty alleviation and economic growth (Ahmed, Guerguin 
& Hua, 2003). While there are several competing uses for water, the supply or sources are limited. The provision of 
water services is a challenge for many governments and local authorities particularly in Africa and Asia (United 
Nations, 2000). This is mainly because the provision and/or improvement of water supply require huge capital 
investment to develop, operate and maintain the required infrastructure to support the water supply (Jonker & 
Kajimo-Shakantu, 2011). Consequently, there are generally serious problems around sustainability and reliability 
of the water services (Abrams, 2001).  
The developing country of Namibia is the second most arid country in Africa (Kluge, Liehr, Lux, Moser, 
Nieman, Umlant and Urban, 2008; van der Merwe and McCormick, 1999), with close to 80% of the land area 
being either desert, arid and/or semi-arid (Ndokosho, Hoko and McMakurialt, 2007). The annual rainfall varies 
from less than 50 mm per year at the coast to 600 mm per year in the north-east (Ndokosho, et al., 2007). Therefore 
water is often cited as the single most constraint to the development of the country (MacGregor, Masirembu, 
Williams and Munikasu, 2000; and LAC, 2009). One of the major constraints in the institutional performance of 
the water sector in Namibia is the relatively small budget made available for water resources administration, 
infrastructure development and operations (Heyns, 2004). 
For a growing economy of 4.2% per annum (Bank of Namibia, 2011), the need for additional water supply 
facilities has become critical. According to various sources such as Drews (2010), Duvenhage (2010), MME, 
(2010) and NamWater (2007; 2009), water demand in the central coastal Namibia has been increasing for some 
time now. This is because over the past few years, Namibia has been experiencing an unprecedented interest in the 
Uranium deposits in the central coastal area. Due to this, significant volumes of water will be required in the 
medium and long-term to meet the growing demand of the existing and prospective mines (Duvenhage, 2010, 
Deloitte, 2009; NamWater, 2003; 2007; 2009; Heyns, 2004; Becker, 2002). The problem seems to be that demand 
is outstripping supply and thus there is need to develop new infrastructure. 
Against this backdrop, the study aims to establish whether the idea of developing a desalination plant has buy-in 
from stakeholders and if they perceive Private Public Partnership (PPP) as an applicable procurement approach to 
delivering the facility.  The secondary objectives include; examining the nature of the demand and supply of water 
in the study area, analysing the current budgetary allocation towards water supply infrastructure, ascertaining the 
institutional capacity in the water supply chain and exploring the suitability of public private partnership. The 
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findings would inform the process of developing measures to facilitate the development of water infrastructure 
through private public partnerships to supply the mining sector. 
2. Nature of water demand and supply in the central coastal Namibian mining area 
Overall, the mining sector contributes about 15.8% to Gross Domestic Product and accounts for 58% of the 
country’s export earnings. While mining uses significant volumes of water (Ryan, 2004), much of the mining 
industry is located in an arid area, making the provision of adequate water supply vital. The study area (central 
coastal Namibia) is approximately 7,500 km² in size and located in the centre of the arid and sparsely populated 
Namib Desert (Department of Water Affairs, 1996). This area has very limited and unreliable precipitation ranging 
from 15mm/a at the coast to 50 mm/a in the east (NamWater, 2009). Bulk water is supplied to this area by the 
Namibia Water Corporation (NamWater),a state-owned utility companyvia infrastructure that was developed in the 
1970’s(MME, 2010). This bulk supply is currently obtained fromtwo groundwater aquifers at Omaruru Delta 
(Omdel) and KuisebRiver (NamWater, 2011a; 2011b).The current major bulk water customers supplied from these 
two water sources in the study area are; Henties Bay, Swakopmund, Walvis Bay and Arandis municipalities and 
the Rössing and Langer Heinrich Uranium mines (Duvenhage, 2010).  
Evidence suggests that Omdel is already being abstracted above its permit limit of 9 Mm3/a(NamWater, 2009) and  
the Kuiseb aquifer is also around its sustainable yearly yield of 7 Mm3/a (NamWater, 2009). The demand for 
waterexceeds the combined sustainable yield of these two aquifers (NamWater, 2011a; 2011b; Duvenhage, 2010; 
and MME, 2010). Due to the increased demand and some of the bulk water supply infrastructure having reached 
the end of their economic lives, supply of water to coastal customers has recently been erratic (Kavela, 2011). 
Unreliable water supply has a negative effect on the production of existing mines and development of new 
Uranium mines. Further groundwater sources do exist but their use is problematic because of unsatisfactory water 
quality, technical difficulties regarding the abstraction and/or lack of recharge (Duvenhage, 2010 and NamWater, 
2009). This suggests limited sources of water supply in the area. The available sources cannot deliver sufficient 
volumes of water to satisfy the expected increased demand in the central coastal area resulting mainly from 
existing and planned Uranium mines.  
Preliminary studies conducted by the DWA (1996) and NamWater (2003; 2007; 2009) indicate that a desalination 
plant could provide a reliable supply of bulk water to meet the anticipated growth. However, the same sources also 
note theprohibitive cost required to purify and pump water especially to the high lying and distant inland 
consumers. This is a huge challenge particularly that as a non-profit making organization operating on a cost 
recovery principle, NamWater must recover fully any capital spent on water schemes and related projects to enable 
further investment in infrastructure. Full cost recovery is problematic and impacts negatively on the already 
constrained NamWater budget, posing a major challenge for infrastructure development (NamWater, 2009). As 
Winpenny (1994) points out, water utilities, and to some extent their government sponsors, are not in a position to 
bear the increasing capital, operating and maintenance costs of water requirements.  
3. Developing a desalination plant project through PPP
 To facilitate and maintain sustainable economic development, countries around the world, particularly in arid 
areas are increasingly looking to desalination of seawater. Desalination is currently used in Arab countries (Gulf 
States) (Tsiourtis, 2008) and is a source of freshwater to an estimated 75 million people across the world (Khawaji, 
Kutubkhanah, and Wie, 2008).  Namibia has access to seawater from the Atlantic Ocean (NamWater, 2007 and 
Becker, 2002).  
The Namibian government recognises the need to create infrastructure to bolster economic development and 
that water supply is essential for growth in the Uranium mining sector. While government supports the 
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development of a new seawater desalination plant to meet the water demand of the Mines through Cabinet 
approval, nothing tangible has materialised to date. Worse still, Namibia has no legislation or formally declared 
policy measure or guidelines to deal specifically with PPP transactions (MTI, 2010).  Furthermore, the legal 
jurisdiction and authority of the institutional framework, to the extent that it exists, is equally not elaborated 
(Kavela, 2012).  Considering that NamWater is mandated by the government to develop new resources for the 
private sectors including mining and other industries using private sector funding, this gives room for the 
consideration of PPP as the most appropriate mechanism to deliver the much needed water desalination facility. 
Since the 1990’s, PPP is increasingly becoming the preferred method of procuring public infrastructure and 
services (Grimsey, 2002). PPP provides a mechanism for leveraging the much needed finance and skills from the 
private sector (Nyagwachi, 2008; Charles 2006). PPP has benefits, most of which have been well captured by 
authors  such as Agyemang, (2011) and Nyagwachi (2008) to include; 
• Value-for money; 
• Potential for delivery, particularly suitable for large scale projects; 
• Gains from innovation, due to the creativity of the private sector; 
• Provision of a platform for sector-wide cooperation; 
• Financing from the private sector; 
• Capacity building and creation of synergy; 
• Potential to increase the volume of business; 
• Potential to attain high efficiency and quality; 
• Ability to promote ‘competitiveness and fair competition’; 
• Better risk allocation / transfer; 
• Whole costing; 
• Mutual benefits to private and public sectors; 
• Greater asset utilization. 
However, despite the many reported perceived and/or actual benefits, the implementation success of many PPP 
projects have been marred by a number of allegations including corruption (William and Ghanadan, 2006), lengthy 
bureaucratic processes (Lamech and Kazim, 2003) and difficult financing mechanisms (ADB, 2000). A study by 
Akampurira, Root and Shakantu (2009) found that the five most hindering factors in the development and 
implementation of PPP in the Ugandan electricity sector were; the inability of local institutions to provide equity 
financing, numerous requirements to obtain project approval, lengthy project approval process, delays as a result of 
lengthy bureaucratic procedures and resistance from environmental groups.   
Therefore the questions remain; how is NamWater going to develop this ‘planned’ desalination plant? What 
resources are available financially and technically? Is the desalination plant justifiable? This paper takes the view 
that PPP could be explored as a viable procurement approach to developing the desalination plant to address the 
water supply situation. 
4. Methodology  
The target population consisted of managerial staff in three operational mines, one public utility Company, 
NamWater, private water and mining consulting firms and three government ministries in Namibia.Afive point 
Likert type scale questionnaire was used to collect primary data. The scale was used to elicit respondents’ level of 
agreement or disagreement with a statement, with the preference ranging from 1 being strongly disagree to 5 being 
strongly agree. A total of 100 self-administered questionnaires were distributed for completion amongst the 
purposefully selected organisations and respondents.  Out of this total, the following 70 questionnaires were 
returned as followed: Namwater (20/20); Mines (11/20); Government (32/50) and Consults (7/10).  The response 
rate of 70% was achieved. The respondents held the following positions: Director/Snr Executive (7); Snr Manager 
- Business & Functional (42); First level Manager (12); Water & Mining Consultants (7); Service level Advisor (1) 
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and Monitoring & Technical Specialists (1). 
The reliability of the questionnaire was tested for internal consistency using the Cronbach’s coefficient alpha Į. 
An acceptable alpha valueof 0.823 was obtained. Percentages were calculated for each response on the 
questionnaire and a mean scores (MS) was computed for each percentage to enable easier interpretation of the 
percentage responses. The MSs were then ranked in descending order with the highest being ranked first (1). The 
average or mean of MSs was also calculated and indicated as overall MS of each set of statements. The cut-off 
point was taken as 3.0 meaning that any MS equal or above 3.0 signifies that respondents agree/strongly agree and 
anything less than 3.0 reflects level of disagreement. Percentages were also used in some instances. 
Further, semi-structured interviews were used in focus group discussions among 10 NamWater representatives 
to supplement the data obtained through the questionnaire. Discussions centred around selected aspects to deepen 
the understanding of the applicability of PPP approach in water supply. The participants were chosen using 
purposive sampling based on their experience and portfolios held as they were all in middle and senior 
management positions with administrative, technical and financial backgrounds related to water supply. Data from 
focus groups was analysed qualitatively and presented in text. 
5. Results presentation and analysis 
The findings of the empirical study are presented in this section. 
5.1 Sufficiency of water sources and justification for a desalination plant 
To determine the sufficiency of water sources, respondents were asked to state “Yes” or “No” to a set of 
questions as presented in Table 1. 
Table 1: Water sources and justification for a desalination plant 
Water sources and desalination plant Responses Total 
response 
Response 
percentage (%) Total (%) Yes No Yes No 
Does Namibia have adequate water sources to cater for 
growing water demand for the mines? 4 66 70 5.7 94.3 100 
Is the escalation of water cost associated with the 
planned desalination plant justifiable? 57 13 70 81.4 18.6 100 
Is the planned development of a desalination facility in 
the central coastal Namibia justifiable? 70 0 70 100 0 100 
Results from Table 1 indicates that the majority of respondents (94.3%) answered “No” to the question “Does 
Namibia have adequate water sources to cater for growing water demand for the mines?’, while only (5.7%) of 
the respondents answered “Yes” to the same question. This suggests that most respondents recognise the 
inadequacy of the existing water sources to meet the increasing demand from mines. Further supporting data 
supplied by respondents indicate that the current water demand for both mining and non-mining useat the coast is 
currently around 17.7 mm3 per annum, reflecting a deficit of 2.65 Mm3 per annum considering that water supply 
from two key sources, Omdel and Kuiseb, yields around 16.150 Mm3 per annum. The ‘deficit’ is actually bigger 
when one takes into account the fact that the two sources are already being abstracted way above  their 
recommended combined yield of around 11.6 mm3 (i.e. Omdel, 4.6 and Kuiseb, 7). The demand from mining 
accounts for some 4.6 - 6.030 Mm3 per annum. It was felt that this level of abstraction is not sustainable unless 
other sources are developed sooner rather than later. 
The majority of respondents (81.4%) answered “yes” to the question that‘Is the escalation of water cost associated 
with the planned desalination plant justifiable’? The reason for this answer could be that there is a need to increase 
water output to meet current and future supply requirements to the mines in the study area. Only 18.6% answered 
“No” to the same question.
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Table 1 indicates that all respondents (100%) answered “yes” to the question ‘Is the planned development of 
development of desalination facility in the central coastal Namibia justifiable’? This is an indication that the 
proposed NamWater desalination plant in the area is perceived as an alternative solution to supplying the existing 
and new mines with water and therefore justifiable.
5.2. Stakeholder buy-in for developing a desalination plant 
Table 2 present the respondents’ responses with regard to additional water supply capacity required for the mines 
by indicating the extent to which they strongly agree (5) or strongly disagree (1). 
Table 2: Additional water supply capacity required 
Given an overall MS of 2.73, which is ޓ 2.60  3.40, for all the three statements in Table2indicates that the 
respondents were in disagreement with the statements, except for the statement ‘The proposed development of a 
desalination plant is a worthy an alternative to the current water source and would contribute towards water 
supply’, which respondents strongly agree with. This statement was the highest ranked with a MS of 4.46 and 
90.0% or respondents supporting it. The respondents are of the opinion that to ensure long-term security access to 
bulk water supply and distribution to the mines, the solution is to build a desalination plant which will function as 
an alternative solution to the water supply. From this finding and the earlier one on justification, it appears that in 
principle, the desalination plant has stakeholder buy-in. 
A total of 72.9% of respondents strongly disagree with the statement that ‘If the operation of future uranium mines 
does not commence as planned, there will be operational and financial risks in running the planned desalination 
plant’. This is also reflected by a very low MS of 1.91. The reason for this could be that if the prospective mines 
do not commence as planned, NamWater could still use the facility to supply water to other industries and local 
authorities in the area.  Furthermore, Table 2 indicates that 84.3% of the respondents strongly disagree with the 
statement that ‘The expertise required to manage and operate the desalination plant is readily available locally’. 
This highlights a lack of human resources in water supply chains which impacts negatively on the water supply.  
5.3. Allocated budgets for water infrastructural costs 
Respondents were asked to state their organisational annual budgetary allocation with regard to water supply 
infrastructure development and management intended for the mines. The aim was to determine the finance from 
various institutions for water supply infrastructure projects. Table 3 with the provided scale was used as a guide. 
Table 3: Institutional budget allocation towards water supply infrastructure project 
Additional water supply capacity required 
Ranking / No. of responses 
Mean 
Score 
Rank 
Overall 
Mean 
Score 
Strongly disagree...........Strongly agree 
1 2 3 4 5 
The proposed development of a desalination plant 
is a worthy alternative to the current water source 
and would contribute towards water supply. 
0 3 4 21 42 4.46 1 
2.73 
If the operation of future uranium mines does not 
commence as planned, there will be operational 
and financial risks. 
32 19 14 3 2 1.91 2 
The expertise required to manage and operate the 
desalination plant is readily available locally. 33 26 2 7 2 1.84 3 
Institutional budget towards water supply infrastructure 
Ranking / No. of responses 
Mean 
Score 
   
Rank 
Overall 
Mean 
Score 
No budget…………..Over 10,000,000.00 
1 2 3 4 5 
New water supply infrastructure development and 
extension 27 35 2 4 2 2.83 1 
2.41 Operating and maintaining of new and existing water 
supply infrastructure 17 13 11 23 6 1.99 2 
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Given an overall MS of 2.85, which is ޓ 1.80  2.60, for two statements included in the category of “Institutional 
budget allocation towards water supply infrastructure” indicates that the respondents were in disagreement with 
the two statements in Table 3. Results show that a total of 88.6% of the respondents indicated that their institutions 
do not have budget allocations for ‘new water supply infrastructure development and extension’ (MS of 2.83). 
Only 8.6% of the respondents indicated that their institution allocated budget towards new water supply 
infrastructure development and extension. About 2.8% of the respondents preferred to be neutral in their responses. 
Regarding maintenance and operation of new and existing infrastructure, 42.8% of the respondents indicated that 
they have no provision of water supply budget towards ‘operating and maintaining of the existing water supply 
infrastructure’ (MS of 1.99). About 41.4% of the respondents indicated that their organisation allocate a budget 
towards ‘operating and maintaining of new and existing water supply infrastructure’, while 15.7% of the 
respondents preferred to be neutral in their responses.  
5.4. Institutional capacity and skills constraints in water supply 
Respondents were asked to state whether or not they felt that PPP would be suitable in the water sector and if there 
is capacity within their institution to participate in PPP projects. The responses were displayed in Table 4.  
Table 4: Applicability of PPP and Institutional capacity in water supply 
Institutional and human resources in water supply 
Response 
Total 
response 
Response 
percentage (%) Total (%) 
Yes No Yes No 
Do you think your organisation should participate in PPP projects for 
water supply? 43 27 70 61.4 38.6 100 
Are the any additional personnel skills in your organisation to make 
PPP a success? 9 61 70 12.9 87.1 100 
Does skill shortage hinder water supply infrastructure to the mines? 65 5 70 92.9 7.1 100 
Table 4 shows that majority of respondents 61.4% indicated “Yes” to the question ‘Do you think your organisation 
should participate in PPP projects for water supply’. The majority of the respondents 87.1% indicated that they 
did not have any additional personnel skills in their organisations to make PPP a success. This could be the main 
reason that some respondents thought that their organisations should not participate in PPP projects for water 
supply. Only 12.9%of the respondents indicated that their institutions have additional personnel skills to make PPP 
a success in their organisation. 
Table 4 further reveals that an overwhelming 92.9 % of the respondents said that skills shortage is a hindrance to 
water supply infrastructure development. On this issue, respondents reasoned that when using a PPP approach, 
various benefits which include innovation, skills transfers, operational and management expertise, financing and 
better risk allocation can be accessed from the private sector. Notwithstanding, it was suggested that NamWater 
will need to hire expertise in PPP infrastructure development, if the planned desalination plant is to be developed. 
This is because the country does not have readily available expertise required to develop, manage and operate the 
desalination plant. 
6. Results discussion 
The major findings of the study reveal that water demand is on the increase and is expected to grow considerably 
over the next years as a result of mainly the exploration of Uraniumin the central coastal Namibia. Currently, 
SCALE: 
1 = No budget 
2 = Under N$ 500,000.00 
3 = N$ 500,000.00 – 1,000,000.00 
4 = N$ 1,000,000.00 – 10,000,000.00 
5 = Over N$ 10,000,000.00 
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NamWater, the national bulk water supplier is struggling to meet the current demand and thus the anticipated 
increase will only put more pressure on the existing infrastructure and water sources. The findings are consistent 
with the literature which reveals that the existing water sources in the area are limited to Omdel and Kuiseb river 
aquifers which are being over-abstracted. Due to water high demands from the existing and prospecting mines, the 
existing water sources will not be able to sustain the future growing water demand (NamWater 2011a, 2011b). 
The findings highlight that the development and operation of a desalination plant by NamWater could function as 
an alternative solution to the water supply problem for current and future mines in the area. However, a 
desalination plant is very costly to build and operate. In addition, technical expertise and capability will be required 
if the development of the planned desalination plant is to be realised. Considering that Namibia does not have 
readily available expertise required to manage and operate the desalination plant, professional experts might have 
to be hired with local people under studying the foreign experts to acquire knowledge and skills. Namibia like 
many countries in Africa is characterised by a systematic under-investment in human capital. Therefore, lack of 
technical and managerial skills have a negative effect on the water supply. 
The study highlights that NamWater operates on a full cost recovery model. This model implies that all costs of 
NamWater must be recovered from the customers through a tariff. Mining water supply infrastructure is to be 
customer financed (mines) in full and transferred to NamWater for management purposes. The limitation in 
financing the capital expenditure has resulted in a huge backlog on infrastructure replacement / refurbishment. As 
literature indicates, insufficient funds and limited access to capital poses a threat to water supply development 
(Heyns, 2004). The Namibian government finds it very difficult to fund new water supply infrastructure as well as 
allocate enough budget for the operating and maintaining of the existing water supply infrastructure as the study 
established. The inadequacy of external finance especially from the mines to meet government half way derails 
effective water supply. The results confirm that developing a desalination plant would contribute positively to 
alleviating the water problem in the central coastal mining area. Due to the financing and skills constraints, results 
indicate that PPP would be the best mechanism to realise the development of the desalination plant. The 
respondents perceive PPP as having many benefits. Overall, the findings resonate with literature on the perceived 
and actual PPP associated benefits in terms of securing finance, delivering efficiency, enhancing investment and 
better risk allocation amongst. 
7. Conclusion 
Provision of water services is a challenge for many governments and local authorities mainly because of the 
substantial capital investment required to develop and maintain the physical infrastructure. The demand for water 
in the central coastal mining area of Namibia is on the increase primarily as a result of Uranium exploration and 
NamWater, the public utility company responsible for supplying bulk water services is battling to keep up. The 
provision of adequate water supply for industrial activities such as mining is a critical factor for economic growth. 
However, water supply infrastructure development and maintenance requires a huge amount of capital investment. 
Funding, institutional capacity and skills have been identified as hindering the water supply infrastructure 
development. 
To meet the current and anticipated demand, the construction of a desalination plant has been touted as an 
alternative solution to increase water supply to the mines. The implementation of the desalination project will 
enable NamWater to supply desalinated water to its current and prospective mining clients and to significantly 
reduce the abstraction rate from the existing water sources namely; Omdel and Kuiseb aquifers. If the desalination 
plant is to be developed, the mines should use desalinated water for their mining operations. However, considering 
that NamWater cannot afford to develop, maintain and operate desalination plant because of budget constraints and 
to some extent, lack of expertise, the mines should consult with NamWater and Government to initiate and 
implement a PPP approach. 
Realising the NamWater desalination project is of strategic importance to Namibia since it will facilitate 
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substantial growth in the Uranium industry in the central coastal Namibia with benefits to both the central coastal 
area and to Namibia as a whole in terms of economic growth, job opportunities and income to the government in 
the form of taxes and royalties. Further research is recommended to investigate what best practices, strategies and 
measures can be put in place to facilitate the implementation of PPP in developing and delivering water 
infrastructure including the identification of constraining factors and measures to mitigate them. 
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